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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a high contrast throughout a wide 
visual angle by providing a common electrode with a pattern 
having an empty part so that a display element of a display 
device has one or more liquid crystal domains. 
CONSTITUTION: The common electrode has at least one 
empty part in it for each picture element, and the other 
electrode part is continuous in the whole of a display area. 
In this case, a bottom electrode 60 of the picture element is 
continuously square, but the part of the common electrode \f 
forming an upper electrode 62 of the picture element has an $f ^ e 
X-shaped cut part 64 formed in it, and terminals of X are 
directed to four corners of the picture element That is, 
lines forming X are arranged at 45° to sides of the picture 
element. The outer periphery of the bottom electrode 60 is 
made smaller than the upper electrode 62 to direct an 
electric field in the periphery of the picture element and in 
edges of the cut part so that each picture element is 
divided into four domains. 
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1 

[mflfMtattH] 

rib i nwtsL t vm 2 os* t <on sua* s *ifc«ft*t 

U a»oft#»«ffiii, ft/<*-^a*EA»ixT^5«# 
B*I l ^Sfcia^SflL 

-<^K0*|6i3ft5 % SuE^2^S«i^it5iS B a B ^coy 

ft$ 2 ogfi^7 try^-f 5»3jW5 2 <0«fi«^$afc 
[B#I4] 2j?^^hntV^«***3S«i:LT«« 

fc*fcft&fcoTE«£*i"Ci** ? 
If i ^jKAX^Sk. 

tt*l^«cE«SKfcJR2^*KttJcft^<0J^Sr'& 
ftfKl t^2 0S^O^f4S^ic^LT^ 

* [B** 8] tn^*to*** : f(cisjj'SiWE2#«» 
BtfJSeojKfiS/T^tfc 

B#«9^fflS**3£«o 

**oTE«S*iTV^5**»<0Jg«Sr*tf % 
B*S l o«Jl«*»lt 



(2) 

2 

nmmi 2] imeit***^ 

«r*TU 

iz^ Jt 5*tESf SB^^^ - > 
«*^l^ffi B s B *^Eo 

[B**i 3] mtZ'<?-y*\ iti^ti(o$t7^m^(o 

B#« 1 cOffi B a B ^^go 

20 *9jgi-twt?as>.oi mEWSt^wiotixw^ft* ■ 

i^SR/** — v<z>fiB^*#&&£i~ ; 5J: SlE*ii 
mm<D*p(D 1 o(0dW;:»iSit5«t 9 iclEg^ixTi ^ 

B*« 1 o« a B B g^go 

[B*gi 5] *ti-t*ixo*^*-T-H*3it5ttEjBl«0 

B#«lo«a**SIIo 
[B**l 6] *KO«R> ? 

1 t ft* 2 coglg t <DBJCE«$ ftfci&flt* 

«JBloa6Kt'lJ»2 0»E^rt / ><c< Hio^ * 

nmwi/Ti^^ 1 oJtX±o^ B B B hv -f y^-tx 0 

Bo 

B#JS 1 6 co^ a B B ^^gM 0 
[B**i 8] ire»ib*S(c*5*t5«*»^^u 
^-f/uhO*iP]*«, Btf£m2coSS^^tt5^ a B B ^ J f^ 

50 b*« 1 7 co^ a B B ^^^e, 
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(3) 
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TfcSft£&t>oTE«$ftTV^" w 
8»*S 1 6 oj&BS^tto 

2 1 ^ffi B B B a^Eo 

M*JS2 3£Offi B B B *^ao 
18**52 5 1 *mE**»«>«tt*, SWES**^^ 

AMPS 2 4 £D^ B B B ^gm 0 

»*J5 1 6 <Ojfcfi£7j*»tto 

*\ 

<, 2oo||«Mt-**»^RS#Sr^i£ftlFB^, K 
1 6 cO^ B B a ^^Eo 

If *3S l 6 <0® B B B 3t^gMo 



4 

ttffi^^co l o(0««tw*tipii-5 «t 5 fcE«£*t"C^ 

1 6 OffcfiS^t&fc 

[»*93 0] IBlwStEt, 

i fc Ms 2 <dssl t (om^h naumt t>* 

f >f^M, 

So 

[fg*S 3 l ] stjfem l coEIpjJI t iiuffiSI 2 WEfflJl 

[1***3 2] IftEitttt'fto^-oialSiiA* 5 , o« 
*>5)3 6 0S^HT**>5, ft* 3 ! 3 0 (OWL fi*^3SSo 

jB2<&sgi. 

^loS«^I^2co£tg^iX'?nco_biCfi > tRS 

KH*(D*l^^^n, N=l, 2, 
3, . . . T'fc^>, 

So 

[0 0 0 1 ] 
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[0 0 0 2] 

[0 0 0 3] fKAX^Ifitttt, tiff^TOUfflttft^Pffi 
&tf /- y^a&5^t±5 h XfcTa- 

5 0 5fc#3H@-fS (Sfe) ttHBiSaUev* (life) ft 
[0 0 0 4] r^BgHSr»*-r5-<<, ft 

[0 0 0 5] 

[0 0 0 6] *«W08iJOBWtt, fcSJlS^tfKttttfc 
[0 0 0 7] *J8W^SfeiaU<BBWtt, K^^fvoft 

i-^ B B a^^g^ii*-r a ^ t -c*s. 

[0 0 0 8] **WOS&l£»jOBtttt, TtTsC?- 
[0 0 0 9] 



0 

ffi**<a±:c*l-iS2<o»K£* R«ioStRiR»2 
[0 0 l 0] $6 (c, *5KS(cj:5ffiB B B«*3SMtt, 7 

<, *>«iMi^-h • ?-f H**ffi* 

20 [0011] 

Ott, ^7^^^S^*W4T^^n^^ l ©gffi2 
2^I2(0SS2 4^& :tlb2Wlt 

T2ttO»filBi;:Mi:fc;ftfc^ 

ft, *^±;caMW4Wi2 8^*^^^, ^co 

Ms (I TO) *<0aWJ|fflll"ejRrilSttTV^5t>W"Cfe 

S«22te, ^o±i:r u-«tSffi2 6 ^^^n 

(TFT) 3 0«f^**(*«WJBdlS*VC^5 o 

©TFT 3 OdSKJtbixr^S. *tt**iXOTFT3 0 
It. Wtttt^y-h ■ 7^>-3 2SU ? l2l7n*ixTt^cC^ 

\X WR2 2±lC3BE3»Sixr*5 9, ^il©TFT3 

0 co y-7#th€h^SB 2 6 $ ixT 

^5^(3. ttffi 2 6 t iitt«W!-«i«£ ixfcv ^ 
froTi^So $5)i:y-h7^^3 2SOr-^'7 

>r> ua**^) ft, ^ b^^-— ./<— fWEiwisv^rsv^ 

[0 0 12] 'ffi B B 0 fffl3 6il gffi2 2 t 2 4O^C0^ 
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[0 0 13] i«ft**«1I*>rtffi«:* **i«xEi6]J13 
[0 0 14] ^^hDt''^Sfo B B $/Tli^ 

u^yubft (Jptt9 lflW»2*SflW>«*) Sr^oT 
[0 0 15] fc^Wit^f!:o^TH Sffi2 

ft* 3t^«fSfil4 2 J 5LU ; 4 4^feStTl/^ 0 

[0016] [iitcis^^nxv^^^iiffl^]^^ 

/<*/HSB (S«2 2ffl) fc«*4tfc#B 

«-2 4«) ^fe«5w"fcic45.. 
[0017] ^^i^tfcse^^-^ 

[0 0 18] H2*»e>H9^tt, -r^f" K/-f V • 

J0S«*sE»S*tTV^6. HjW:t5fe6^ TFT. 

amicus* * ^ v * ^ stsiwst lts 

btt\t\ ftStttttWi LTtt. Me r c 

k Da rms t a d t |±{C£oT§*ii[$iVCl^ Z L 
I -4 7 8 8&51M1Z L I -2 8 5 7#*>D > EMW 

[0019] ftffiWicfcfeft-Tv^J:?^ 

[0 0 2 0] *^*hatry^jBJl*^J6*^-fe^« 



[0 0 2 1] 0 2^*00 8 Til, USti (TfflH^Sfi 
<Dfc£0±ffimffi&^l£L-tVS I TOlflll 

[ 0 0 2 2 ] H 2 Sr#fiR1"5 > > BlB^iSSet® 6 0(1 
scioT4iZ2^l»S"r5iB#*St-»«5 
rti-5*ii*a^S8»l±. XS^a0ft0«6 4£:-t<& 
&P*>, Xfc«*U-Ct^5*ttB*«>ia!-»U"C4 

BB©*#Stt. giJxtfl 50^oyxi50 
1 0 0^b 2 0 0 ;^n :/(D$SB"?&*U£ «fc^\ 

[o o 2 3] j£sws6 o-^jao^f ±@ma 

/i^b, XS«>«IDSlf9W6 4-^, 4licoP^^vfo B B K 
^yi, IK I IK IVfe*A"CV^5o ~tlb<0 

*W-H*>?>i*, X»<7)flJ9*9»6 4ICj:oXjEWi 

[oo2 4] iToiii^iic^^Hfniii^ 1 

^ixTVN ^5 i # < LT4 5g(^) 

^ H B H^^S^«:^^^^^ 4 om<r>m 

so [0 0 2 5] 1 WllCOt 1 i»±^) HV-f yi ? ffftt 
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(I|l*>, [££olt"C^L"Cfc5ffi«) 14, 

oft 8 3%#aa-ra. o£9, tttt«ft8ifi»¥ii» 
8 3%-efca. 

[0 0 2 6] H3^e>l8l7-Ctt, Ba»»di***5«fU 

BllO;';oyxfij 3 3 0 ^oyT'&5o J&Bfl; 

*0>_LBtti7 2f4* ffi#ffl#*>5^ttK 0*0*7 4 
*#U -fcixli^to^S r2«Yj.*RT*>S, ffiSStf 

£ixTV^^frS#<Z)*II4, 1 0 ^ o y;6>SiI"Cfo£ 

#1(4, 5^o^*iT*5 8 EI2<0#££|iH£&;fr 20 
ST, 4fflO#«£;h,fci£JI K^^V^flfcSC^nSo K 

*'y^>'Aco*:#St4K^^^B<7)*#$i:^U\ hV 

ftdSfe, H3^6+»We>3&^J:5^ K^-O'A t B 
(4, K*>f ^Ci:DJ;0 t*><Cf9*#V^ 0 

[0 0 2 7] r2SYj W&fc<OW$LLtiM#lt. i§ft 
Sv^SB!T-fe«9, B*<0i2ttl»LT4 5*<0ftJt!£E 
.K£iX"C^5„ T2SYJ S!<£>*ifc88#f4, 
^iZ2(d^T(^ ^coiat-SEicEgSftTV ^ Q 
ffi7tK^igiitt(4, ^7 6W7 8iiJ:o^^T 30 

[0 0 2 8] U4?)3lffiW4, SIKfttttiEfitti8 0 
jB^COSV^oaZlw^tCft^TV^^n y h 8 4 

»*>5^li^ci7h8 4(4, (B$)l 0 ^^nv^fniT 

*i*tft<caB*»*j4. ^)8o%T'^5o worn 

®8 2^, rtffll^flj^oTfll^TV**. 
[0 0 2 9] H5Ti4> JS.mm,m 9 0(4, HHi o ^ 

Cffifi* 2ocO F2£YJ S<0tf]9»0ffl59 4 a&T/9 
4b5rSU *W5feJBtt»^*5*45*Y(4, 5;^ay 
#ftiSt**> 9 , *<L^5K>*IX{4, 10^q X* s *a 
"CfcS. t23 9Sx<9Stt9 4 a (4. H5©tS9 0Wft*?g 
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#30&0g{594b(4, ttfl|9 0 £>£)0&0ffi9 \ frbT 

[0030] HJ5^®^i;®/<^->(c4o-r, *fof B ai 

5 0 <Ift$I^S$«II4, *H19 6Rtf9 8 SHoT** 

ttft8ii»*f4 8 1%T'£>5 C 
[0 0 3 1 ] 1)6(4, 2fiXS«ffi^^->' 
■CfcSo iSBWffil 0 0(4, t2J0&9gtf9 1 £WH*0* 
jW»O«)0tt0l»l 0 l«r#l/0*5. ±Btil0 2 
(4, 2o0)#iitf>xg#J0BX0 8G, 104a, 104b 

£#U *ix?ixJ6BMi 0 O£>SU0»08R1 0 1 ^ 
Jt^fcT^^ii-EflSixrv^o ffiftKWigatt 
(4, fcEPl 0 6&V1 0 8-c«Sixr^5e 8(I<E>9Ht 

WeK^>«^, ffi*tw?tsiaa^(4, mm 

tt)tj:m\t.*<{> •ir/vtittSJUTft7 0%-C^^ 0 #4 
LV^§W(4, 5;^oytfc5, 
[0 0 3 2] E7 0fl:1g/<^ — X4, JSBStSl 1 0 
rt\ |^5Xi;{16{Cio(t^^n^ix^ i 9© ; ^9 IS. 

in 0 1 tmm<D2^(D%ijm<Dty*)m^i 1 1 a& 

VI 1 1 b4r#L-CV^Swt*l*v^T, ^< ^Sti6 
ICHfiUTV^o JiBttSl 1 214, 3o(OXS^^ 

0 4B1 14 a, 114b, 1 Hc^tl, ESlSl 
10^±Si5, Tffi^il-EBSftTl^:, *«fc 
(4, ^D^S^SPl 1 1 a t 1 1 1 b^W^lit' 
fcSo @7comii/^->(4, £«5-Cl 2«fi0W«tttK 
M^«tSo rco^ H H B ir/H4, iHfflB^*K^-T 

^m&mttfrkwR-rzti ffi^MSisa^4 7 2% 

[0 0 3 3] 118(4, V^^^5, T + j QtoWSBftt: 
7fkLX\^^ 0 SHKM^JEBCSl 2 0Oi::, JS8tW^ 
TO®SO-g|5T^5±B^l 2 2:c^^a^ 

1 2 4*«EfllSlXTV^5« ««1 2 0<O»SBSV2S#ffl 

2 4^*3(4 SfflaWlilCioT, ^b b b^(4, 

(4, £#gB#i 2 4HJ:oT0«}:^oWW:^ 

t. ft*fWSiS«)*tt 6 0%-CfeSo *il4^IW(4, ^ 
(4D 5 ^ ^ny|Stfc5 B ffl3tffi^aifitt-:4, 1 

2 8T^$nfV^5 0 

[0 0 3 4] 119(4, ^^o7>t-/<-S"^hat B 

*SiiTv^v\ TWC0S«(4, ^co±.!iTFT (H^ 
*T) t*lcjSB«Sl 30XV-y-h • 9^ >l 3 l 
SraR»LT^5, ±»I^S«}4, -igco^-^ * T-f > 
13 3%^L, *ixe>l4lSBttffil 3 0i:0 
<, -igoomffi l 3 0 ^ J: 9 '.c^iji-ES ^ ix"Cv > 
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21 

£ o ^-^ . 3 3 Ojfc4SI4JSEffii 1 300* 

NU: 0 titiS J: 5K#rf Six-cv^. **i*f*i»Kffi« 

»»*fcliW0»9«l34 (B20>W9S9tt64& 
|SJtR) liiot, =g-jg B B B ^*«^ 4i«)!»4K^ 

Sll 3 6&.T>'1 3 8T'$£*VO^o 
10 0 3 5] SI22a»<blS] 8 KHEfcSitfc^- » 

[00 3 6]il OWKtCti. v/l^K^'TV- y^f* 

ft 2 ogfcfcSS 1 t t>Z*9Litltt 2 W^flK 

|gSA!ciiig$tvfc|5m^«ro^S^!TtiJMB0 7/7 
7 6, 15 8# (19 9l¥l0fl5StilSi) «r#»i" 

• -5. 

[0 0 3 7] rc-cfeWBWi. ttfflSivc^S. 
J:5CBBS*tS. S*r?fc*tfi. te©-fc/HHfttW 

c< -ittttirtt, fecft<0**ttoaw»e>3 6oaE©m 

[0 0 3 8] '> W * h • -f y 9 jRfi*^£«£tt 

fflSn-CV^fRfitmtt. ZLI-3 7 7 1WZLI 
-4 7 1 8^C0, EO^mS*tt^W1-S<» , bWT-fon 
I4'<fc<. E. Merck, Darmstad tttA*<bA 

[oo3 9] y^ * i- • y^jSsB^isaii, 
ta<-c*6) . Lj)»uw*e>. «»asEnaiSixfc 
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t ft -e<Ojg B B B **ir/^57t^igii LftV'IWlWl' ^ 
(4, lTOttffitm* s ll9«8s*»nfc««c»raH-e«03fe» 

[0 0 40] Hioi»5.ai5tt. *isfli:i57-f^ 

affiri'flttO Six/it tfJTOtcifc^S-fe&S, 

[0 04 1] ^I^H 1 0 *r#«H-5 1 , )£®m® 1 4 0 

■T5 ITORl 4 2<o— «S^i:Wflw«d^-CV^. I 
TO*a«Bi*i«t*ffi*«B»l 4 4 aRu:i 4 4 b 

it. tjifwistti 4 oroisxu^rat-fi^^tt 

BLTl/^o ^#fT>3>l 4 4 a(4, IgBmtil4 0W* 

. F B ^*-c-#u : •cv^^, 0 2#»»»4, is®msi4owji 

igro±icb/£^orv^-5 0 StW^.l 4 4 bit," tot 

H 1 4 0 OiE*fl3jfe*»fc. )£B«ffi 1 4 0 cDT^'ffio 
■Cl > Mjlli*tM*U t -CV»5. fct, ^#^14 4aR 
tn 4 4bW#li, JWttlSilLh©*! 4 5l;ffio"C 

[0 0 4 2] fcS'JWif? Pf-f^tt/wo^fyy 

«^<O0IJt«(Oiaiittli, 1 4 8 RU 5 1 4 9 -c*S 
ftTV^5, Rfflttft*K>-f ^WMMHsA/tttttL 

t. «««<taiaaw4. 8 o%*^ 9 0%-efc*. 

[0 0 4 3] ICtl^-^l^^^- ^TtOil.^ 
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1 4 4 a RV' 1 4 4 b J&\ jSiSS 14 0 co ±Tgd 
Sffi*CSitt**|S»C#WC^5(ll|(OJB0IC9 0g@SL 

fcfcorcfcJ:^ a«#-e*>Jitf, :o»t(Ololl 
*|6]^ov^TI4, »H*rtItBI«Kfci2:^ttHlc«5fftL 

So 

[0 0 44] Hll {cjifttf, l£BH^ l 5 0 ft, ±B 
SSl 5 2 trterffrZ I TO#««*0--SMW>T*lc:' 
IftMXtva, Sl^&^l 5 4fl, iSSmiil5 0<D 

5JI9S«9«I5154^J:oT; Bit ofc-iWHcat 1 

T«*Kfcov^ri4*ai 1 5 5i:iot, ±ffl 

- Koa^OOBtR^aBittH, fcEP 1 5 7 XVI 5 8 

>> 0 L75>Lftri*<b, Hi #iIITO 

^J£il 9 OfflsMsl-S ^ £ 5o 
[0 0 4 5] Sll 2iC«ttlli, JS®mHl 6 0(1, _LE 
1116 2 I Tb#a*ffitf>-»#<OT*fc: 

t% m&mtt^<D&Tftfrb%±%£x*{*rfx\s^o 
tt^Pn 1 6 7tSc£htv^ 0 ii^&fe^e- k*>#£*> 

[0 0 4 6] Hi 20$ B B a^1r/Wi, 2o(7)fii$S& 
Tfc5„ 

[0 0 4 7] hXtf»H*»ttoJ$M4«r* 
#1 6 4*sfe±ft^e>*TA— #WCV^5wtK#H4IH 

[0 0 4 8] Hi 0 *»e>H 120, S^iSf ^iliE^T 
*>4*5, [Hi 3, 14, 1 5 <0*7S*?-«l**»-CJfc 
5oil3 Til, JgBfiS 1 7 0 tf\ «S#f6]<n* Dyh 
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l 7 4 Srtf 1"*a I T omS l 7 2 o-8B^coT*t-tt- 
- K^»frW0i3feBt^3aiB**J4, 1 7 7XtH 7 8 

[0049] zonmitmts ±^«u£tsb«b«l 

[0 0 5 0] Hi 4t'!t J&SiStSl 8 0#, UHtCDi: 
EtHl 8 2 «rJBdci-S*a I T0tSo-SB^7* 
IcgrttfiTV^o h 1 8 4fi, W£l 8 2<OW^5 

HffiiCov^^l 8 5!:J:oT, Tft'lSffilwO 
^B»i§»lt ^1 8 7M1 8 8d£oT 

t^ti^c hi 4comeias(i, s^^&^l^ 

[0 0 5 1] Hi 5 Til, EBttffil 9 0^, B3i<D± 
Ilil9 2rffMU tW^^oyhifcli 

s§sb# 1 9 4 £^-r&» i t o»-s^t*i; 

wistEico^Ttt^Pni 9 6-?a*nTv^5 fl a^^fe 
Kw»fr^«jfeBiwaa**»±, ^i97wi9 

ao 8lc:J:oTJl£ftT^S a 

[0 0 5 2] 9 4tt, B*0>aETAJ&»5>*± 

t^j-^-r^/c^i-d, H5o®^^-rcTpici, s# 

«B^l 9 4^feJift^ib^T^^co^®(cfp v oTtS:tt 
b ^T v x 5 K*Wira«^«ffi?Ktt i * # e fe i"B* i 
EHt5rtd5ItU\ ^:ix(cJ:oT, ^vHy^h 

[0053] *«wicisiai o*»e>Hi 5jc^$nfc 
aancttffl-ct s >ii, a«#-r?fcttiia«-e# s-c 

[0 0 5 4] 
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.[01] ^n^t-/<-ar^f^ 

[B2] 3W9J0**«K«* **;i-hnt:V*«5i 
[113] *«W«)«*«K:J:S. ^thntV^lB 

[B5] **W^JBffiW-J:5. *^thDt°^« H B a 
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